Once refugees are granted protection in a particular host country, there is little concern about where in that country they are settled. Yet this matters enormously for refugees' chances to prosper in the new country and for the willingness of the local community to welcome them. We propose a centralized clearinghouse-a 'two-sided matching system'-to match refugees with localities. Drawing on the success of matching in domains such as public school choice, we outline principles underlying matching-system design, and illustrate in general terms how they could be applied to refugee protection. This matching system respects the priorities and capacities of localities and gives agency to refugees. As an example, we describe in detail how such a system could work to meet the British government's commitment to resettle 20,000 Syrian refugees by 2020.
propose here would not be appropriate for deciding which refugees get protected at all. Rather, once the questions of 'how many and who?' have been determined, it provides a fast and effective way of guiding governments in deciding which refugee should be hosted where. Not every refugee will be able to get their top choice locality, but the matching system finds an allocation that respects the second, third, fourth, etc. preferences of all refugees without overstretching localities.
First, we explain what aspects of status quo systems are sub-optimal in a manner we believe this proposal can address. Second, we briefly review extant contributions applying economic theory to institutional design for refugees, distinguishing this proposal from earlier suggestions.
How Resettlement Works
In the status quo, resettlement agencies and states do try to match refugees to local areas appropriately. For example, IOM and state bureaucracies conduct interviews in camps, and phone up locality representatives to enquire about hosting capacities. In private sponsorship systems, such as the Group of five (G5) system practised in Canada, refugees are relocated near their sponsors. In some countries, including Canada, refugees have unrestricted freedom of movement once they have been relocated, and access to public funds wherever they decide to live. But this does not happen in the majority of cases. In most countries, states adopt policies which attempt to keep refugees in the areas to which they have been initially sent. For example, in the United Kingdom, there is extra funding made available to Local Authorities to help with the resettlement of Syrians under the Vulnerable Persons Resettlement Scheme. This funding is allocated to the Local Authority that first hosts the refugee: it does not automatically move with the refugee, and can only be transferred to another area with the bilateral agreement of both Local Authorities. Even in the first case, where refugees can move on from their first destination, there are still substantial costs and difficulties associated with moving (e.g. refugees find themselves at the bottom of the social housing list). In the latter case, it is even more crucial that refugees and Local Authorities are matched to the best possible place first time.
Similarly, since the Immigration and Asylum Act of 1999, the United Kingdom has followed a policy that relocates asylum seekers away from the south-east of England to a series of 'dispersal zones' within urban centres, largely in the north of England, Scotland and Wales. This process was administered by the National Asylum Support Service (NASS, until its absorption into the Home Office). Although NASS entered into contracts with Local Authorities to house asylum seekers, there was no systematic process to attempt to make sure that asylum seekers and local areas were particularly suited to each other. This came under much criticism as being unacceptably punitive (Bloch and Schuster, 2005) , as removing refugees from precisely those social networks and community structures that could have fostered their integration (Gill, 2009; Darling, 2011) and leading to community tensions (things got bad enough for NASS to suspend relocations to six areas in 2004 (Casciani, 2004) ). Surveys conducted in these areas found that both those granted asylum and hosting communities expressed deep anxiety over the policy, and that existing residents felt particularly frustrated at a lack of consultation (D'Onofrio and Munk, 2004) . As many local communities announced that they would not participate in further rounds of contracts, NASS shifted to private service companies, who have come under considerable criticism for their expense (estimated in the region of £620 million by 2012) and the high volume of cases of abuse, harassment and disproportionate force during deportation conducted by some of these companies (Grayson, 2012) . Obviously, the local communities where those granted asylum end up being hosted feel even more excluded from the process and thereby frustrated, and it has been argued that the privatization of provision in these 'post-democratic' cities has fostered further anti-refugee sentiment (MacLeod, 2011) .
There are three problems with systems for matching refugees to localities in the status quo, which our proposal can address. First, these processes are invariably manual or 'bespoke': they rely on long interviews, contacting localities one by one, and an individual manually allocating refugees to particular areas. In cases of rapid relocation, even such bespoke matching becomes impossible. Trapp and Teytelboym (2017) show that, even with the data currently available to refugee agencies, it is possible to resettle refugees more effectively (e.g. resettle more refugees or achieve better measurable outcomes for refugees: see below) if the process were mathematically optimized. Second, this process is generally subject to minimal public scrutiny. This is a product of the focus on 'how many' rather than 'where'. Once a state has committed to a headline resettlement figure, there is comparatively little discourse around how it was determined that a particular refugee ended up in a particular place. Third, insofar as refugees are consulted about where they would like to go, their preferences are inferred and acted on by agencies, rather than directly and honestly stated and implemented. Often the resettlement agency decides on a particular measurable outcome, such as the probability of employment, and tries to match refugees in a way that maximize that outcome, arguing that this outcome is in the best interest of both the agency and the refugee. The analogy is indeed, as we alluded to, above an educational system where the state simply decided which school your child should go to, based on what they felt was best for you, rather than actually asking you, and letting you decide, even where the state would have decided otherwise. Such systems are disempowering for the participants: they do not permit refugees to not only say what their preferences are, but to decide for themselves what is important to them. There is also evidence from experimental psychology and neurology that the presence of choice and control increases people's well-being. This holds even if people are asked to choose
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This does not happen through any malice or incompetence on the part of those currently managing resettlement. Rather, there is currently no systematic way to connect the preferences of refugees with the capacities of local areas in a way which is rapid and comprehensive. For example, in 1999, it was decided to evacuate tens of thousands of Kosovar refugees, who were then relocated across Europe, Canada, the United States, Australia and beyond (Migration News, 1999; UNHCR, 1999; Fitzpatrick, 2000) . Getting onto planes in Macedonia, some were unaware even of which country they were going to, let alone where in that country.
1 At the other end, communities and localities prepared to welcome and assist refugees, but frequently with very little information about the specific needs of the particular refugees they were receiving. This is not an isolated case; indeed, a 2015 report by Costello et al. (2014) to the European Parliament says the following:
Opting for coercion in the geographical distribution of asylum seekers and refugees may be costly for Member States in the longer term . . . . Policies of enforced dispersal outside main urban areas, adopted in Germany, Austria, Belgium, Denmark, the Netherlands, Sweden and the UK, have had negative impact on refugees' economic activity. The Swedish example is illuminating (Hatton, 2013) . Under a policy introduced in 1985, for instance, Sweden dispersed resettled refugees throughout the country, often to remote locations. A study conducted by Å slund and Rooth (2007) found that welfare dependency and non-employment increased as a result, particularly for those dispersed to remote areas with poor employment prospects.
There is, in fact, in a wealth of evidence from the Swedish case (where assignment of refugee to localities was almost random, allowing us to infer causality) that the initial locality has durable consequences for health, education, jobs, incomes and livelihoods of refugees (Å slund and Rooth, 2007; Å slund and Fredriksson, 2009; Å slund et al., 2011) . Moreover, there is evidence that refugees actually spur mobility and increase labour market specialization, benefitting the host population (Foged and Peri, 2016) .
Misplacement also fosters a xenophobic and restrictionist populism. Outof-touch metropolitan elites, it is alleged, foist the costs and difficulties of refugee reception on communities with scant concern for the priorities and aspirations of the hosts (Myers, 2015; The Economist, 2016) . For example, many trace the rising popularity of PEGIDA and similar xenophobic movements in the former East Germany to the Federal Government's insistence that they host large numbers of asylum seekers immediately following reunification (Joppke, 1999; Gibney, 2004) . The argument made is that national politicians ignore the massive challenges and traumas of adjustment they faced at that time. This has seriously damaging consequences for the longterm willingness of communities to host refugees. Today, the British government is undertaking to resettle 20,000 Syrian refugees by the end of the 156 Will Jones and Alexander Teytelboym current parliament (in 2020). However, resettlement has proceeded slower than it could, due to the bespoke nature of the process. That 5, 453 Syrians were resettled in the United Kingdom through the Syrian Vulnerable Persons Resettlement Scheme between its launch in 2014 and the end of March 2017 (McGuiness, 2017) suggests that the scheme will have to become must faster in its later stages in order to meet its target. Further, the media are already raising concerns about possibly inapt matches For example, the relocation of a Syrian family to the remote Isle of Bute in West Scotland received considerable media attention (Diamond, 2015; Ackland, 2016) . This is not to single out Argyll and Bute Council for opprobrium: what is at stake is not their will or their good intentions, rather the possibility that a mismatch between what refugees need and what a community can provide risks undermining the success of resettlement in the short term, and support for the policy in the long term. Although participation in the scheme is voluntary, the absence of a process which transparently seeks to aptly match refugees to the most appropriate area fosters the widespread perception that refugees have been 'foisted' on communities ill-placed to deal with them, and having 'perks that locals don't enjoy' (Reid, 2015) . These issues are sufficiently important that the European Court of Justice recently reaffirmed that, although in general those granted international protection should be free to live where they like in a country, states did have the right to impose residence requirements on refugees 'for the purpose of promoting their integration' (Robinson, 2016) .
In sum, current systems serve nobody as well as they could: hosting communities feel like their generosity is taken for granted, bureaucrats are saddled with an impossible task (where they attempt to make apt matches at all) and refugees themselves continue to know their lives are determined by factors outside their control. Finding a way to connect refugees with communities better is important to overcome the current bureaucratic bottlenecks, and to try and mollify communities worried about hosting refugees, but it is also crucial for the rights and livelihoods of refugees themselves. Many forms of protection and welfare support are not provided in every local area: the rights of disabled refugees, LGBT refugees and those suffering from PTSD or other forms of mental illness all require particular services in order to properly vitiate their rights. In other contexts, many rights require appropriate community resources for their practical actualization: not all Local Authorities have the same civil society capacities to call upon in making these rights real. Crucially, different areas may be able to provide differently: one community may have a well-organized network of Kinyarwanda-speaking churches; another will have Tigrinya-speaking Mosques. The practical ability of refugees to access such community resources, which could be crucial to their realization of their conception of the good, requires they be in particular parts of the country. To precisely that extent, the provision of these resources is also likely to relate directly to whether refugees and communities are able to integrate rapidly and durably.
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Economics and Refugee Studies
The use of economic theory in refugee protection is not new. Most prominently, Peter Schuck proposed a system in which states would be permitted to purchase and sell quota-compliance obligations (Schuck, 1997) . It is important to recognize how different our proposal is. The Refugee Match merely sets out a way to find the optimal allocation of a given population refugees amongst a given population of states, given their preferences and given states' quotas. No buying or selling of quotas is involved. We agree with those who regard the buying and selling of refugees in such a manner as morally repugnant, and likely to lead to worse protection in practical terms (Anker et al., 1998) , although in principle our proposal is compatible with this system, or any other burden-sharing agreement. It would work with Schuck's tradable quotas as much as it would with the planned economy of Hathaway and Neve (1999) , or the system of humanitarian visas bestowed at consular outposts outside the European Union (Jensen, 2014) , recently advocated by Alexander Betts (2015) . We are agnostic as to how burdens should be optimally shared, but we do argue that any burden-sharing agreement which then uses a matching system is better for refugees and more likely to be assented to by states.
The idea of quota-trading has been recently revived by economists (Ferna´ndez-Huertas Moraga and Rapoport, 2014; Ferna´ndez-Huertas et al., 2015; Ferna´ndez-Huertas and Rapoport, forthcoming) , endorsed by some political theorists (Kuosmanen, 2012) and criticized by others. Ferna´ndez-Huertas Moraga and Rapoport are the first to propose and mathematically develop applying matching models to the allocation of refugees across destinations, in combination with a quota-trading scheme in order to overcome the incentives of states to makes themselves undesirable resettlement destinations. The main applications they consider are refugee resettlement in general and resettlement/relocation within the European Union. In their papers, they use matching mechanisms to take into account the preferences of refugees over destinations, and possibly the priorities of destination countries over refugee types, as part of a broader allocation scheme where countries receive quotas that can be traded with others. Jones and Teytelboym (2017) elaborate on these ideas and discuss the trade-offs between different mechanisms (similar to what we discuss below) that could be used for refugee relocation and resettlement.
Importantly, all these other schemes are international. Such schemes are particularly ambitious: they require the cooperation of sovereign states, there are a variety of thorny issues to be settled in making such proposals compatible with international refugee law and are operationally more complex. Therefore, international refugee matching is unlikely to be implemented until the Local Refugee Match has been successfully shown to work at the domestic level. Nevertheless, an international Refugee Match is a laudable end goal that might eventually connect many successful local refugee matches.
Finally, what we propose is not a 'market' in the sense critiqued by Jonathan Darling (2016) . In a Refugee Match, no money changes hands, there is no trading of any kind and the match is made through a centralized government-operated clearinghouse. Although it is in principle compatible with the kind of privatized provision Darling critiques, that is because it is compatible with any set of implementing partners. It is a market in the technical sense of the economists: a situation where individuals (in this case refugees) are allocated a precious resource (resettlement), where it is therefore important to use that resource as effectively as is possible. Whilst we do therefore insist that resettlement is a matter of resource allocation in a manner Darling would resist, we hope to show that our system has the opposite consequence of his fears: rather than investing decisions in a depoliticized managerial class, it directly returns agency and dignity to the refugees and communities involved in the process.
How Two-Sided Matching Systems Work
Two-sided matching theory is a mathematical framework for allocating resources where both parties to the transaction need to agree to the match in order for a match to take place. Matching theorists are primary interested who matches with whom or, in the words of Alvin Roth, 'who gets what and why'. The theory has been developed over the past 30 years and found a number of applications, including allocation of junior doctors to hospitals (Roth, 1984; Roth and Peranson, 1999) , children to American public schools (Abdulkadirog˘lu and So¨nmez, 2003; Abdulkadirog˘lu et al., 2005) , exchange of kidneys among living donors (Roth et al., 2004) and allocation of social housing (Abdulkadirog˘lu and So¨nmez, 1999) .
One of the most widely used applications of matching is school choice. Matching systems like this are used in many American cities and in most European countries in one form or another (for an up-to-date survey, see www.matching-in-practice.eu). The two 'sides' of the matching system are schools and children. Schools have 'preferences' over children expressed as 'priorities' of the 'types' of children the schools admit. For example, the highest-priority children could be those who live in the neighbourhood and have siblings in the school; the next priority could be children who only have siblings in the school, followed by those who live in the neighbourhood and so on. Children and their parents have explicit preferences over particular schools. One family may prefer Shermer High School to Middlesex Ridge School to Rydell High. Another family may have completely reversed preferences.
The school board would then invite parents (and schools) to submit their preferences to central clearinghouse. 2 A computer algorithm would be run in order to produce an outcome-an assignment of children to schools. Economists argue that this outcome ought to have the following desirable properties:
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2. Stable-no school and children can agree to 're-match' (outside the matching system, for example) such that a child ends up in a better school and the school does not violate another child's priority. Hence, no student's priority is violated. 3 3. Efficient-no child can get into a more preferred school without another child ending up in a less preferred school.
4. Safe (or 'strategy-proof')-children cannot end up in a more preferred school by misreporting their preferences. 4 Unfortunately, there exists no algorithm that can always satisfy all these properties (Balinski and So¨nmez, 1999) for any submitted preferences and schools' priorities over students. Therefore, school districts often choose which algorithm to use. The Gale-Shapley algorithm used in New York produces a feasible, stable and safe outcome that is also the best possible outcome for the students among all such outcomes. By contrast, the Top-Trading Cycles Algorithm used in New Orleans produces feasible, efficient and safe outcomes that may not be stable. In the United Kingdom, for example, the use of certain algorithms is prohibited by law. The 2007 English Schools Admissions Code banned first-preference-first algorithms, such as the Boston mechanism, on the grounds that they are not safe (Pathak and So¨nmez, 2013; Pathak, 2016) .
Even though different mechanisms produce different outcomes, they are all likely to be a substantial improvement on a system whereby parents send individual application to each school and the admissions are done in a decentralized way. This sort of system would breed all sorts of perverse incentives: there might be reneging on accepted offers, early 'exploding offers' (i.e. offers with rapid expiry dates), constant re-matching, inefficient early matching, unfilled school places and so on (Mongell and Roth, 1991; Avery et al., 2007; Echenique and Pereyra, 2016) . While a completely decentralized approach may work reasonably well in some circumstances (e.g. PhD admissions), it has been long recognized that, in the case of schools, substantial time and cost savings can be made by carefully centralizing the information about preferences. Although trade-offs can be made between different matching systems, most well-designed matching systems for school choice will be an improvement over a decentralized system in which thousands of children scramble to get places in hundreds of schools.
Our argument for the rest of this article is that a similar logic applies in the case of refugees. Rather than who gets what and why, we will focus on who goes where and when.
How the Local Refugee Match Would Work
The Local Refugee Match would function similarly to the matching systems used successfully to match children to schools. This system would come into effect after it is agreed that a given population of refugees are to be resettled, and that particular communities must host some proportion of that total number. At that point, both parties submit a ranking to a centralized clearinghouse: refugees (as families) would submit their preferences over where they wish to go, and communities their priorities as to which categories of refugees they feel best able to help.
Localities would not rank refugees individually. This is not least for logistical reasons, but also opens a can of ethnical worms and might enable unscrupulous localities to use names as proxies for unethical criteria (e.g. second names that identify the refugee's faith or ethnicity). Instead, they would have 'priority categories' corresponding to their provision capacities, which they would rank. The full ranking of priority categories is the 'priority structure' of a particular locality. The provision capacities of localities are more diverse than is usually thought: for example, some hospitals specialize in providing for particular conditions. In a locality with a hospital treating unusual medical conditions (e.g. tropical medicine), the highest priority might be for refugees who have those conditions. Other priority categories might include: the suitability of accommodation, particular care services, the availability of particular forms of in-kind welfare, educational opportunities (e.g. spaces in schools), employment opportunities, the presence of particular civil society groups in a position to play support roles in refugee reception and other integration services. Like the case of schools, higher priority will be given to refugees who satisfy several categories (e.g. those with a rare medical condition and family in the area will be prioritized over those who have either a rare medical condition or family).
The central state decides what the priority categories could be, but localities themselves could control their ranking of those categories. Deciding what categories it is permissible to rank on is important in order to prevent localities attempting to prioritize refugees in morally repugnant ways (e.g. were a locality to try and take only white refugees). One possible way to do this would be to make the possible priority categories correspond to the categories of vulnerability and particular need already collected by UNHCR and other resettlement agencies. Then, it would be a simple matter to guarantee that refugees with those particular needs were matched to localities that actually possessed the capacity to meet them.
Some of these services may be more limited than the total hosting capacity of the locality, so a locality would be able to have both a headline quota (e.g. 100 families) and a sub-quota for each priority category (e.g. for disability services). So the matching algorithm would find an outcome that satisfies all the priority categories (i.e. it does not overfill quotas in any category) without violating the overall priority structure or some of the properties of a 'good' outcome (see below) (Echenique and Yenmez, 2015; So¨nmez and Kominers, 2015) . Localities often know what these capacities are, but the task of the central state manually collecting, processing and then making decisions with this information can be excruciatingly slow, and mistakes are understandably
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One difference with school choice is that normally the priorities of schools are uniform: they are all imposed by whichever level of government regulates education (Local Education Authority in the United Kingdom), whereas, in the case of localities hosting refugees, it is clear that there are going to be huge differences in hosting capacities. Therefore, it is sensible to allow localities some degree of discretion over their priority structure. For example, one locality might wish to prioritize rare medical conditions over family connections, whilst another might have a very different ranking.
Refugees have diverse preferences over where they most wish to go: they will have eclectic skills, needs and life goals. For example, refugees with children have very different aspirations to refugees in or nearing retirement. Different refugee families will have friends or relatives in different parts of the country, will speak different languages, be of different faiths and so on. Right now, centralized bureaucracies try to collate this information and infer preferences on behalf of refugees. While bureaucrats may have some idea about the top preference of a refugee family, they are extremely unlikely to identify correctly their second, third, fourth, etc. preferences. The work of Emma Stewart and Gareth Mulvey amply demonstrates the imperfections of extant integration policies in the United Kingdom, many of which spring from the difficulties a government faces in taking particular individualized needs and aspirations into account (Stewart et al., 2011; Stewart and Mulvey, 2014) . In the Local Refugee Match, refugees simply list their geographical preferences, much as the parents of children simply list their preferences over schools. The clearinghouse can restrict the list refugees pick from to a subset of localities that can meet their particular protection needs (e.g. all the areas with the appropriate medical provision). After that, it is for them to decide what by what criteria and how they wish to rank those areas. As such, the Local Refugee Match allows refugees and communities to decide for themselves what is most important to them.
In order for these preferences to be meaningful, an important role of the central government is to ensure that refugees receive accurate and comprehensive information about these areas in order to help them make a decision. In many cases, this information already exists and simply needs to be put in a format refugees can take advantage of (e.g. translated into Kurdish). In some cases, this information is already presented: for example, the Danish Refugee Council prior to resettling refugees in Denmark provide them with detailed information on their new hosting area. Refugees already face waiting periods between being told they are being relocated and actually making the journey, in which they have time to evaluate this information and find out as much more information as they like, using their own sources (refugees often communicate with their co-nationals who have already reached particular countries and have access to the internet). The burden of information gathering need not fall only on the local government and a lot of the information could be aggregated using crowd-sourcing on the part of an active citizenry.
Much as with school choice, there are trade-offs in the selection of algorithm. In the context of refugees, the desirable properties which could potentially be satisfied would be:
1. Feasible-no quota for priority categories either at the local or national are violated, which is to say no refugee is matched to a locality which had stated they lacked the capacity to effective assist them. Any refugee is matched to at most one locality. No families are split. 5 2. Stable-refugees and localities do not end up dissatisfied with their choice and wanting to 're-match' by moving to a different locality where they would have a higher priority than some other refugee.
3. Efficient-no refugee can be made better off given their preferences without making at least one other refugee worse off.
4. Safe-localities and refugees can honestly reveal their true preferences and priorities, and have no incentive to try and game the system.
The choice of the algorithm matters, because no system can fulfil all four of these conditions simultaneously. We would suggest that the most important properties in the case of the Local Refugee Match are feasibility, safety and efficiency. Whilst efficiency and feasibility are clearly desirable, strategy-proofness is important because refugees have unequal levels of access to information about different localities and, if the system is gameable, those who are more informed may be at an advantage. In order to remove that advantage and 'level the playing field', it would be important to convey to refugees that they cannot make themselves better off by lying about their preferences. Stability is not an especially important property in this case because re-matching (that leaves some refugees worse off) can either be legally prohibited or made exceptionally costly. For example, localities could face extremely serious legal penalties if they were to try and 'drop' a refugee in favour of another, or attempt to violate their own stated priority structures. Nevertheless, an unstable outcome might be perceived as 'unfair' if refugees can see that there more desirable localities in which they would have had a higher priority.
The more diverse the preferences are, the bigger the gains from using a matching system. Preferences and priorities are likely to be diverse for both localities and refugees. Moreover, the 'side' that has the more diverse preferences is the one that is more likely to get what they want, which is to say: if all localities have similar priority structures, then the system is likely to make the desires of refugees themselves decisive.
Similarities and Differences Between Local Refugee Match and the Design of Other Matching Systems
While our ideas undoubtedly draw on a vast theoretical and practical literature in matching-system design, it is worth emphasizing what makes the Local Refugee Match a special and important case.
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First, as in school choice, we will work off the assumption that localities are not strategic. The easiest way for locality to strategize even under the current system is to misreport their capacities to host refugees. Clearly, many localities do so and in fact there is no matching system that can induce them to reveal this capacity truthfully while producing stable outcomes (So¨nmez, 1997) . A further question is whether localities will try to misreport their priorities over refugees. Once again, if they do so, there is no way to induce them to reveal priorities honestly if the mechanism is stable (even if when the capacities are fixed; see Roth, 1982) . The best we can hope for is for non-manipulation by one side of the system: refugees or localities. Hence, an important question is: which side is more strategic-refugees or localities? We expect that, since refugees have a lot more at stake in the process, they will be the ones with the greatest incentives to strategically manipulate their preferences. However, as in other matching-system design contexts, this is something that we would need to observe and settle empirically once the systems are tested.
Second, there might be some concern that refugees would only express limited choices. In school choice, for example, families can typically express about a dozen choices but, since schools are local, many families get one of their top five or six choices. Note how different this is in the case of college or university admissions. If the number of choices is restricted (as it is, for example, to five in the United Kingdom), the students have an incentive to only apply to colleges that they are likely to get into. There is a very strong reason for the applicant to be strategic: she might end up without a university place. Most governments do not commit to offering every applicant a college or university place. But governments do commit to finding a new home for every refugee family that it plans to resettle. So, if refugees were asked directly where they would like to be resettled, they might reasonably misreport their preferences. In particular, they might wish to say that they would only like to be resettled in one particular locality or nowhere else. We argue such preference elicitation design is unsuitable for our purposes. Since the resettlement agency has committed to resettling this particular refugee family, this means that, provided that it cannot resettle the family to the most preferred locality (especially since this locality might be listed by many refugee families), it will have to assume that all other localities are equivalent in preference for the family. This is likely to be far from the family's true preferences. Of course, we cannot expect refugees to carefully rank preferences over hundreds of localities, but we can expect them to rank properties or features of localities (such as whether they are urban or rural, have low crime, good school, parks, etc.). The resettlement agency can therefore deduce what the refugees' preferences would be over all localities by using locality-level data. Some efforts in the design of such information systems are already under way and we discuss in more detail how this could be done in the British context. Third, unlike in many other matching systems, in refugee resettlement, we are often dealing with families rather than individuals. Families have multiple members who have different needs. In contrast to school choice where one child takes one school seat, a single family might take up five or six resettlement places in one locality. This can create problems even for the existence of stable outcomes. Therefore, new notions of fairness will need to be put forward (see Delacre´taz et al., 2016) .
The British Local Refugee Match
The United Kingdom provides an ideal ground to implement the Local Refugee Match. Since the United Kingdom is an island and not part of the Schengen Agreement, it has not experienced the vast irregular migration flows of continental Europe. As the Syrian crisis unfolded, on 7 September 2015, the British government announced its commitment to hosting 20,000 refugees over the next five years: the Syrian Refugee Resettlement Programme-a joint unit between the Home Office and the departments for International Development and Communities and Local Government. Many of the costs associated with refugees are borne by centrally funded services (e.g. the Department of Work and Pensions), but the government has also undertaken to cover the additional costs of Local Authorities of hosting refugees for at least the first year, which has been estimated to range from £8,500 (adults and children under three) to £14,000 (schoolaged children) (Dedman, 2015) . The £460 million committed by the government is intended to meet these costs in full for the first year. This funding is in addition to housing support and educational funding, which are separately funded. However, the subsequent costs of refugee resettlement borne by Local Authorities until 2019-20 are supposed to be met with only an additional £130 million. Therefore, Local Authorities will inevitably have to share some of the costs with the central government. Whilst there is no indication at present that Local Authorities are concerned about the costs at present, Local Authorities may justifiably worry about funding shortfalls in the future. 6 Minimizing secondary movement in the first year is therefore particularly important.
There are several peculiarities of the British system, which create additional complexities and opportunities for good matching-system design, which we now discuss. It is not unreasonable to think that many of these peculiarities will arise in other local refugee matches in the future.
Voluntary Participation
First, while the overall quota/target has been set, the participation of Local Authorities is entirely voluntary. In Scotland, all 32 Local Authorities are participating (Brooks, 2015) , but such solidarity is extremely unusual. In general, Local Authorities are likely to need incentives to join the Local The Local Refugee Match 165 Refugee Match. The simplest way to resolve this would be for the government to force Local Authorities to participate, as is the case in Germany. This seems unlikely, even if these quotas could then be traded by Local Authorities, as has been suggested in the context of international resettlement by Hillel Jesu´s Ferna´ndez-Huertas Moraga (2014, 2015, forthcoming) . Equally, the government could drastically raise the financial support for each refugee. This seems even less likely in the current British context.
In this context, we suggest two other levers that can square this circle, and do not involve coercion. First, it is important to encourage early entry into the matching system to ensure that refugees could are processed early are not disadvantaged from having less choice. Local Authorities have an incentive to participate in the scheme when they believe the fewest other authorities are participating, as, when the system is less competitive on that 'side', they are likely to get particularly apt matches given their priority structures. What this means is that, if it appears that not many Local Authorities are participating in early rounds of the Local Refugee Match, they have every incentive to leap in at that point.
Second, the central government could increase the transfer payment for each additional refugee. Instead of a flat payment scheme paying out a fixed sum for every refugee, the total payment to a Local Authority could be determined by an increasing function in which the per-refugee payment rises as the number of refugees hosted rises (up to a certain maximum payment).
The payment function could increase in two ways: it could be concave or convex (see Appendix). This has important implications for the functioning of the system. In the status quo, the payment per refugee is either above or below the actual cost of hosting. In the United Kingdom today, it currently appears that the marginal (and average) cost is roughly 2,000 pounds above what the government has budgeted to pay Local Authorities, which means Local Authorities will be forced to make up the difference from their central budgets. In this scenario, the only councils that participate will be the exceptionally generous, such as those in Scotland, and they will be either financially penalized for their generosity or the government will have to agree to spend much more money than it originally intended. What this means is that the status quo neither guarantees that the total target number of refugees will be relocated nor that the budget constraints will be met.
Currently, it seems likely that the British government will either have to spend more money or accept that it cannot get local councils to voluntarily accept hosting the target number of refugees. There are two options: the government can either insist that it is going to host as many refugees as is possible within their original spending plan, or commit to hosting a given number, even if the costs rise. In the former case (i.e. where there is a Spending Target), the priority is to find places for as many refugees as possible within that constraint. In the second case (where there is a Refugee Number Target), the challenge is find a way to host these refugees in the areas where they can be protected and provided for in the most affordable way.
The Spending Target system has payments determined by a concave function. Here, the central state can set an amount it is willing to spend, and the system determines the most refugees that can be allocated within that constraint. Local Authorities announce a maximum they would be willing to accept (their 'break-even' point), and would be willing to accept any number of refugees below that point (as the marginal payment is higher than the cost of hosting for all refugees below that point). The Spending Target system is likely to lead to a larger number of authorities that are likely to host small number of refugees.
In the Refugee Number Target system, payments are determined by a convex function. Here, the central state sets a number of refugees it wishes to resettle, and the system determines the cheapest allocation which delivers that. Local Authorities announce a minimum they would be willing to accept (their 'break-even' point) and are willing to accept further refugees up to their actual total capacity (it is unlikely that Local Authorities will actually be asked to host refugees at their maximum hosting capacity, where the marginal payments are astronomical). In this case, a smaller number of authorities are likely to host large numbers of refugees.
The intuitive preference of most in refugee studies would be for a system where a state commits to relocating whatever the cost, but the preference of government bureaucrats will undoubtedly be for a system where the total cost is under control. Within the context of a matching system with voluntary Local Authority participation, both may wish to think twice. It is not obvious whether the Spending Target or the Refugee Number Target would give refugees a better deal. The Spending Target would likely reduce the number of option refugees can select from but, since these Local Authorities' quotas would high, this might be more preferable if participating Local Authorities are popular destinations for refugees. The Refugee Number Target, on the other hand, would provide a more diverse choice for refugees and hence a possibility of finding very apt matches, but there would be more intense competition for the places in Local Authorities with small quotas. There is ongoing debate concerning the extent and manner in which refugees, like other migrants, should be concentrated or dispersed (Casciani, 2004; Bloch and Schuster, 2005) . Depending on one's view regarding these debates, the Spending or Refugee Number Target will be preferable. A knee-jerk preference one way or the other is unwarranted.
Too Much Information?
In the United Kingdom, there are roughly 350 Local Authorities that could host the refugees. Even if half of them enter the Local Refugee Match, it would be unreasonable to ask refugees to rank all of them in a preference list. It is much more important to provide high-quality information about each
The Local Refugee Match 167 Local Authority to allow refugees to make an informed choice regarding those areas they do choose between. Refugees, unlike middle-class parents, are not in a position to pick up the Good Schools Guide, 7 call on the head teacher and spend hours on Mumsnet 8 to find the perfect school. Therefore, a system that genuinely allows refugees to express their preferences needs to ensure they are faced with manageable choices and good information.
To achieve this, the system can be simplified in two ways. First, the Home Office could pre-select only those Local Authorities that satisfy acute needs of the refugees, such as by only presenting them with Local Authorities that have the capacity to cater for a given medical condition or welfare need (e.g. assisted housing). Second, the Home Office should only ask refugees to rank a reasonable number of Local Authorities: for example, parents do not need to rank all 120 state schools in Boston. In that matching system, they are asked to rank at most 12.
In the context of the Local Refugee Match, what this would mean is that a given refugee would be handed a subset of the participating authorities to rank between. They could be confident that this subset was already of the only acceptable Local Authorities (which alone should make the process considerably less stressful). The government could provide, along with this list, a short pre´cis of the local areas in question (this is information Local Authorities already have written: it would usually only be a matter of translation) and, if they had time, refugees would be at liberty to acquire as much extra information as they liked through as many sources as they have access to. In the current British system, refugees often spend months 'in the pipeline' after they have been guaranteed relocation before they fly to the United Kingdom. This means there is a pre-existing window to allow refugees to make this choice as deliberately and reflectively as possible. In cases of more rapid relocation, having a couple of days to acquire information and think is better than having no choice at all. Even where refugees have little ability to acquire more information beyond that related to them by the central state, they have access to crucial information the government does not have: they know who they are. They know their aspirations, capacities, skills, hopes and dreams. Trying to communicate all of this to Local Authorities is near impossible. It is simpler to let refugees use this information for themselves.
Batching and Matching
Processing refugees can be a fairly slow process. It is therefore important to decide how frequently the matching system is run and a matching is found. In the case of schools, the system is run once a year when all the applications are processed at once and all the children of a particular year group are matched. In the case of Syrian refugees coming to Britain, it would not be reasonable to wait until all 20,000 applications are processed and preferences are submitted before running the system. This would, however, ensure the most apt matches possible for the refugees and Local Authorities as a whole, but would involve unacceptably long waiting periods in oft-dangerous areas. Conversely, the system could be run once every three months or even more frequently to clear all the preferences of refugees collated in that period. The frequency of matching could be constrained by the speed of processing applications by the Home Office and various Local Authority characteristics, such as the speed of the housing market turnover. Regular matching intervals reduce operational costs, such as booking charter flights.
There are serious trade-offs in deciding the frequency of clearing (i.e. what batches refugees will be matched in) (Dur, 2011; Pereyra, 2013; Akbarpour et al., 2015) . 9 If matching is done too frequently, some refugees who were deemed to have higher priority at an earlier clearing round may have lower priority (for a given Local Authority's priority structure) than a further set of refugees entering the system only slightly later. There might have been another refugee submitting their preferences a day later who would have had higher priority for the scarce protection capacity at that Local Authority, which has now been assigned. Avoiding this requires processing refugees less frequently, and in larger batches. However, refugees would then need to wait for longer rather than being protected right away. If the system matches too frequently and there are therefore fewer participating Local Authorities in any given round, refugees may end up damaging their own interests and that of other refugees in the Local Refugee Match. This happens by attempting to manipulate the system, because they decide to wait for a particularly desirable Local Authority (whom they hope will be participating in a future round).
Frequent matching would not mean refugees were forced to make rapid decisions before they felt comfortable with their choices-they could enter any round they choose. This would only be problematic if the system was such that refugees thought they could game the system by holding off submitting in one round in favour of some later round. One way to avoid this problem is to allow refugees to submit preferences with plenty of time to think about their decision, but not inform them which particular batch they will enter.
Only an Indication
One issue confronting any government contemplating implementing a new scheme is the simple worry that this may all go horribly wrong for some reason unanticipated by the ivory tower academics who dreamt it up. Given how many lives are at stake, we should not be sanguine about this risk. In some cases, matching systems must be designed and implemented with no possibility of error. For example, systems that allocate children to schools would have horrific legal, social and human ramifications if they went wrong and had to be reneged upon. Telling children they are going to particular school, only to need to change that allocation later, is disruptive and cruel. In
The Local Refugee Match 169 this case, it is important to avoid a scenario where refugees are told they are going to a particular area only for that promise to subsequently crumble. Crucially, this system is not for determining who is to be relocated: that is still determined by the conventional processes. A refugee guaranteed that they will be resettled in the United Kingdom has no chance of being suddenly bumped out of the system through the use of matching. It would still be regrettable to announce the results of a match which placed a given refugee in, say, Leeds, enabling them to start planning, learning about their new area and making contacts, only for them to learn they were really going to Bognor. For this reason, we would suggest that the early stages of the system be manually checked and run indicatively. In this scenario, the matching algorithm could be run, yielding a match, which could then be subsequently checked by the central government and adjusted if need be, using qualitative information available only to bureaucrats and any information that only became known after the match. All this could be done before the results are released to either refugees or Local Authorities, reducing the likelihood of embarrassing reversals. Small improvements to the Local Refugee Match can be made over time without taking the whole system down.
Conclusion: What This Does (and What It Doesn't)
The matching system is not a silver bullet. It will not solve the problems that ultimately cannot be overcome without a dramatic increase in the numbers of refugees that states are willing to accept. Similarly, it is not applicable in all contexts, such as Canadian private sponsorship, where local sponsors (more or less freely) choose the refugees they wish to assist. However, where it is implemented, it has several important advantages.
First, like systems that allow parents to express preferences about which school their child goes to, this system raises the likelihood of achieving more apt matches. Not every refugee will get their first choice because inevitably some localities will be vastly over-subscribed, but the refugees' preferences over lower-ranked localities will be respected. The localities refugees are matched to will be more likely to have the particular capacities they need, correspond to their vision of their future, and are more likely to be able to offer them employment and other opportunities suited to them. The quality of life that a hosting state can offer to its refugees is likely to be dramatically higher as a result.
Second, and to the extent that the system delivers apt matches, that alone may increase the willingness of communities to host refugees in the long term. This is possible because, on the one hand, local communities may be less nervous about the effect of refugee arrivals on their lives if they can be confident the system has found the best matches possible. On the other hand, apt matches should also translate into better integration: refugees will be more likely to find jobs, not strain local resources, suffer unnecessarily from a lack of appropriate welfare provision and so on. Better-integrated and happier refugee populations should foster communities that are more confident about their ability to host refugees in future.
The third key advantage of this system is its speed. The slow progress of the British government is reallocating Syrians to the United Kingdom is a case in point. At their current pace, they cannot hope to meet their target on time. This is not an isolated case: the protection of Kosovars across Western Europe and elsewhere, Indo-Chinese refugees resettled in the West under the Comprehensive Plan of Action or Germany's current mass influx of Syrian refugees are all situations where a bespoke system of manually trying to allocate refugees to appropriate areas is simply not possible. The Local Refugee Match instantly delivers an allocation once the preferences of refugees and the priority structures of localities are aggregated. Collecting preferences in this form is considerably more efficient than the current processes. Obviously, the system would work best if refugees could collect as much information about their potential destinations as they wished before expressing their preferences but, where these decisions have to be made relatively rapidly, a matching system is particularly invaluable.
The fourth and most important advantage of this system is that it gives refugees themselves some control over their lives. Systems that consult refugees, infer their preferences and then deliver back a decision are-however solicitous-deciding for refugees, not allowing refugees themselves to be the decision makers. Of course, this is not an unconstrained choice. Neither are the choices of parents over schools. The debates around refugee protection are often polarized between an activist demand that refugees be given total freedom (which, in most cases, is unlikely to be forthcoming) and a restrictionist retort to the effect that refugees must 'understand' that they cannot 'pick and choose' (Harding, 2015) . In most spheres of human life, it is granted that being offered some choice, constrained by what is available and the choices of others, is valuable, even if that choice is constrained: the choices of students applying to schools are constrained by the availability of places as well as the legitimate demands of other students. They cannot simply pick and choose. Nonetheless, their choices are real and valuable. It is not too much to ask that the same freedoms be extended to refugees.
Appendix: A Simple Worked Example (from Abdulkadirog˘lu and So¨nmez, 2003) Assume there are three families, hereafter referred to as F1 F2 F3, and three localities, hereafter referred to as L1 L2 L3.
Each locality has exactly one slot (i.e. can accommodate at most one family). Assume the preferences of families are as follows:
F1: L2 L1 L3 (i.e. F1 prefers L2 to L1 to L3) F2: L1 L2 L3 How the Match Works with the Family-Proposing Gale-Shapley Algorithm:
Note this example is written as if families and localities are actively proposing, accepting, rejecting and so on, but of course a matching algorithm merely calculates this without any of this taking place, so nobody is 'rejected' in reality.
1. Families propose to their favourite locality F1 proposes to L2 F2 proposes to L1 F3 proposes to L1 2. Localities provisionally accept the favourite proposing family and reject the rest L2 tentatively accepts F1 L1 tentatively accepts F3 L1 rejects F2 3. Rejected families propose to their favourite locality (out of those that haven't rejected them) F2 proposes to L2 4. Localities tentatively accept the favourite proposing family and reject the rest L2 rejects F1 and tentatively accepts F2 5. Rejected families propose to their favourite locality (out of those that haven't rejected them) F1 proposes to L1 6. Localities tentatively accept the favourite proposing family and reject the rest L1 rejects F3 and tentatively accepts F1 7. Rejected families propose to their favourite locality (out of those that haven't rejected them) F3 proposes to L2 8. Localities tentatively accept the favourite proposing family and reject the rest L2 rejects F3 and continues tentatively accepting F2 9. Rejected families propose to their favourite locality (out of those that haven't rejected them) F3 proposes to L3 10. Localities tentatively accept the favourite proposing family and reject the rest L3 tentatively accepts F3 But then F3 justifiably envies F2, since F3 has higher priority than F2 in L1 and prefers L1 to its current assignment of L3. Hence, the Pareto-dominating outcome is not stable.
How the Match Works with the Top-Trading Cycles Algorithm:
Similarly to the last example, there is of course no actual pointing and the computer implements this routine.
In every round, every family points at its favourite locality, and every locality points at its highest-priority family.
F1 ! L2; L2 ! F2; F2 ! L1; L1 ! F1; F3 ! L3; L3 ! F2 There must be at least one cycle.
In our case the cycle is: F1 ! L2 ! F2 ! L1 ! F1 Here, F1 is pointing at L2, who is pointing at F2, who is pointing at L1, who is pointing at F1 (and they are as such in a cycle). F3, by contrast, is pointing at L3, who is pointing at F2. F3 and L3 are not in a cycle.
In that cycle, permanently assign families in the cycle to the localities they pointed at.
So assign F1 to L2 and F2 to L1. Remove families that have been assigned and the localities which are full. Then, as before, every family points at its favourite locality, and every locality points at its highest-priority family.
There must be at least one cycle (here it is a very simple cycle, as F3 and L3 point at each other): In contrast to the Gale-Shapley algorithm's result, this outcome is Paretoefficient, but is not stable.
